INTRODUCTION8
For the definitive challenge, fish were distributed into three tanks (7m 3 ) with a salt 160 water concentration of 31 ppt. An average of eight individuals (ranging from 1 to 18) 161 from each of the 108 families were distributed into each tank. 162
The experimental challenge was performed through an intraperitoneal (IP) 163 injection with 0.2ml/fish of the LD 50 inoculum. The average weight of the fish at the 164 inoculation was 279g (SD = 138g). Additionally, qRT-PCR was previously performed 165 in order to control for the presence of Infectious Salmon Anemia Virus (ISAV), Infectious 166
Pancreatic Necrosis Virus (IPNV) and Flavobacterium spp. 167 out by adding 1 µl of T4 ligase (NEB) diluted 1:100 in T4 buffer and incubating for 150 205 min at 37° and subsequently at 16° overnight. 206
Each ligation mix was diluted with 189 µl of dilute TE buffer (1:10). Kodak DNA 207 Polymerase (ABM), a high fidelity polymerase, was used to amplify DNA fragments with 208 the correct adapters. PCR reactions (20 µl) were prepared containing 10 µl of PCR mix 209 2x, 1 µl of primer mix (10 µM each), 6 µl of diluted ligation mix and 3 µl of nuclease-210 free water. Each sample was PCR amplified using the following conditions: 95° for 2 211 min, followed by 17 cycles of 95° for 20s, 66° for 30s and 68° for 40s. After PCR, 212 amplicon quality was checked by loading 5 µl on a 2% agarose gel. Subsequently, 213 samples were pooled, so that the final concentration was similar among them within each 214 library. Each library was concentrated through an evaporation step for 80 min in auntil 300 µl of the generated library was obtained. Final volume of each library was 217 loaded on a 1% agarose gel. Size of the bands selected for sequencing ranged from 750 218 and 1500 bp and between 1,800 and 2,500 bp. DNA was purified through the QIAquick 219 gel extraction kit (Qiagen) following manufacturer's instructions. Finally, libraries were 220 sequenced on an Illumina Hiseq2500 platform, using 150 base single-end sequencing. 221
222

SNP identification 223
Raw sequence reads obtained from sequencing Illumina were analyzed using STACKS 224 v. 1.41 (Catchen et al. 2011 (Catchen et al. , 2013 . This software was specifically developed to analyze 225 short-read data generated through next generation sequencing (NGS) (Davey et al. 2013) . 226
Sample reads were trimmed to 134 bp for all subsequent analyses. Additionally, these 227 reads were demultiplexed and filtered using process_radtags. Rad-tags which passed the 228 quality filter were aligned to the Oncorhynchus kisutch reference genome (GenBank: 229 MPKV00000000.1) using BWA v. 0.7.12 (Li and Durbin 2009). The reference genome 230 was indexed and alignments were performed using the mem algorithm, all other 231 parameters were set as default. Loci were then built using pstacks allowing a minimum 232 depth of coverage of three to build a locus (-m 3). A catalog of loci was constructed 233 through cstacks program using only the parents' reads. To build the catalog, the maximum 234 number of mismatches allowed between sample tags was three (-n 3), and the matching 235 was based on genomic location (g). After this, the sstacks program was used in order to 236 match rad-tags against the catalog based again on genomic location (g), followed by 237 populations software, using defaults parameters. Loci were considered as valid if they are 238 present, in at least, 75% of the individuals of the population. 239
240
Genomic Association Study 241
In order to associate the molecular markers to P. salmonis resistance, either as DD or 242 BIN, a GWAS was performed using the GenABEL library The logistic regression models for BIN was: 257 P = 1 = 8 9 : ;9 < =>?;9 ( =@A;9 B CDEF;9 G HI J)8 9 : ;9 < =>?;9 ( =@A;9 B CDEF;9 G HI
258
Where P is the probability of the random variable to be one, β 0 is the mean, β 1 is the 259 effect of each SNP, β 2 is the fixed effect of the sex, β 3 is the fixed effect of the tank, β 4 260 is the effect of the initial weight as covariate and e i is the random residual. 
Genomic Prediction 271
The pedigree-based approach, PBLUP was used as the control for the genomic 272 evaluations, and EBV for each individual were estimated using a linear mixed model 273
where is a vector of phenotypes (BIN or DD), is a vector of fixed effects (Sex, Tank 276 and initial weight effects), is a vector of random additive polygenic genetic effects that 277 follows a normal distribution ~N(0,A Q # ), and are incidence matrices, is the 278 additive relationship matrix, and is the residual (Lynch and Walsh 1998). 279
The genomic EBV (GEBV) for each individual were estimated using GBLUP ( The different models were compared using a five-fold cross validation scheme. Briefly, 286 all genotyped and phenotyped animals were randomly separated into five validations sets, 287 which were predicted one at a time by masking their phenotypes and using the remaining 288 animals as a training set to estimate the marker effects. Thus, for each validation run, the 289 dataset was split into a training set (80%) and a validation set (20%). To reduce the 290 stochastic effects, this cross-validation analysis was replicated 10 times. Accuracy was 291 used to assess the performance of each model and was estimated as: 292
where -UV,0 is the correlation between the EBV of a given model (predicted for the 294 validation set using information from the training set) and the actual phenotype, while ℎis the square root of the pedigree-based estimate of heritability (Legarra et Table S1 contains genotypic data. Data of pedigree and phenotypes that supports the 303 findings in this study are available from Aquainnovo and AquaChile but restrictions apply 304 to the availability of these data, which were used under license for the current study, and 305 so are not publicly available. However, data are available from the corresponding author 306 upon reasonable request and with permission of Aquainnovo and AquaChile. 307 
Association Analysis 350
A total of 4,174 markers and 592 animals passed all QC criteria (see Table S1 ). 351
Association analysis identified one marker showing genome-wide statistical significance 352 (p value = 5.50E-05) (Fig. 2) for DD. This marker was located on scaffold01025. 353
However, none of the markers were significant using the FDR significance threshold 354 when resistance was defined as a binary trait (Fig. 3) lower SNPs densities were evaluated. In this regard, an improvement of 53% in the 497 estimated accuracy was observed using 12 K molecular markers, raising it up to 0.46 in 498 comparison with 0.30 obtained through PBLUP through a Bayesian model. However, 499 using 2 K SNPs, accuracy showed a maximum increase of 20%. However, this 500 improvement was completely abolished when the number of markers was reduced to 700. 501
We hypothesize that the similar results with or without genomic information in 502 the current study, could be due to the small training sample size and the low density of 503 SNPs markers used, making it difficult to capture the LD between markers and all of the 504 loci influencing this trait. Moreover, simulations performed by Perez Enciso (2015), 505
suggest that even using a higher number of molecular markers obtained by RAD seq, 506 accuracies are lower than using a medium density SNP array, likely due to that in the 507 
